INTRODUCTION
Plants are capable of response to the infection of pathogen by several pathways, culminating in the cease of disease development in the infected tissues of the plants. Some of the pathways include an enhancement of activities of peroxidase, polyphenol oxidase and phenylalanine ammonia-lyase. These phenomena have been considered to relate with the resistant reaction of plants to the pathogen.
A rapid increase of peroxidase activity was observed when rice plants were infected with incompatible race of rice blast fungus, Pyricularia oryzae Cavara9,10,13). In our previous paper11), we have independently observed the enhancement of lipoxygenase (LOX) activity in rice leaves with blast infection. Furthermore, we demonstrated the correlation between the increase of LOX activity and the appearance of resistant lesion on the rice leaves. These findings suggest that the products of LOX reaction might have a toxicity to rice cell at the infection site, leading to death of invaded cell. It is also suspected that the metabolites might inhibit the growth of infection hyphae at the same time.
The purpose of the present experiments concerns with the examination of LOX metabolites on the cytotoxicity to rice cell and antifungal activity to rice blast fungus.
of hydroperoxides of linolenic acid. The enzyme products from linolenic acid were directly extracted from the reaction mixture with diethyl ether. For the identification of the resulting hydroperoxides, the diethyl ether extracts were reduced with Na-BH4, esterified with diazomethane and then submitted to silica gel column chromatography to isolate methyl ester of the corresponding allyl alcohols. Identification was carried out by reversible phase HPLC analysis under the following conditions; column, micropolasil, radial pack of Waters Associates; solvent, n-Hexane: ethanol (300:1); flow rate, 2ml per min; detection, UV absorption at 236nm with a variable wavelength detector of Waters Associates. Retention time of each peak was correlated with authentic samples including hydroperoxides chemically synthesized from linolenic acid6).
Preparation of rice cells for the toxicity test. Six-month cultured rice calli originating from anther (cv. Yamahoushi) was supplied from Dr. K. Toriyama, Laboratory of Plant Breeding, Tohoku University. The rice calli were transferred to liquid AA medium (amino acids medium) and cultured as a cell suspension with shaking15). After 4 months of shaking, the cell suspension was subjected to test for bioassay.
RESULTS

Identification
of hydroperoxides of linolenic acid in the enzyme products Three kinds of allyl alcohols derived from NaBH4 reduction of the corresponding hydroperoxides produced by in vitro LOX oxidation of linolenic acid were identified by HPLC (Fig.  1) . The highest peak 1 is methyl 13-hydroxy linoleate (13-hydroxy octadeca-9Z, 11E, 15Z trienic methyl ester) and smaller peaks 2 and 3 are 15-hydroxy linoleate (15-hydroxy-9Z, 12Z, 14E-trienic methyl ester) and 9-hydroxy linoleate (9-hydroxy-10E, 12Z, 15Z-trienic methyl ester), respectively. The ratio of three compounds was 73:10:15, calculated from the peak area in the HPLC chart. From the HPLC analysis, three kinds of hydroperoxides were apparently contained at the same response of rice plant to blast infection, while Matsuyama10) reported that scavenger enzymes such as superoxide dismutase (SOD), peroxidase and catalase increased in rice leaves when infected with this fungus. In addition, he described that distinguishable enhancement of activities of these enzymes was not detected between compatible and incompatible reactions in the early stage of blast infection. In the meanwhile, many papers have been published describing the increase of LOX activity in host-parasite interactions2, 7, 8, 13, 17) . In the previous paper, we have also revealed an enhancement of LOX activity in the rice leaves when infected with rice blast fungus, Pyricularia oryzae We are grateful to Dr. K. Toriyama, Faculty of Agriculture, Tohoku University, for supplying the AA medium and rice cell from callus.
